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In the title complex, [Mn(CH3C02)2(CiiH9N5)], the Mn" 
atom is coordinated by the pyridine N atom and two pyrazole 
N atoms from a 2,6-bis(pyrazol-3-yl)pyridine ligand and four 
O atoms from two bidentate acetate ligands. The complex 
molecules are linked by intermolecular N— H- ■ O hydrogen 
bonds into a chain along [010]. jt-tt interactions between the 
pyridine rings and between the pyrazole rings [centroid- 
centroid distances = 3.772 (2) and 3.546 (2) A] connect the 
chains. 



y = 106.11 (3)° 
K = 811.2 (3) A' 
Z = 2 

Mo Ka radiation 

Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
r„i„ = 0.816, r„„ = 0.849 

Refinement 

R[F^ > 2a(F^)] = 0.034 

wR{F^) = 0.117 

S = 1.10 

3001 reflections 



Table 1 

Selected bond lengths (A). 



jtt = 0.85 mm 
r = 293 K 

0.30 X 0.20 X 0.20 mm 



5563 measured reflections 
3001 independent reflections 
2386 reflections with / > 2a{I) 
Ri„. = 0.030 



226 parameters 

H-atom parameters constrained 
Ap„„, = 0.51 e A"' 
APmin = -0.43 e A"^ 



Mnl-Ol 


2.480 (2) 


Mnl- 


-N2 


2.262 (2) 


Mnl-02 


2.192 (2) 


Mnl- 


-N3 


2.235 (2) 


Mnl-03 


2.596 (2) 


Mnl- 


-N4 


2.270 (2) 


Mnl-04 


2.160 (2) 








Table 2 


geometry (A, °). 








Hydrogen-bond 








D-H-A 


D-H 


H---A 


D---A 


D-H- - A 


N1-H1B-04' 


0.86 


1.91 


2.751 (3) 


165 


N5-H5B-02" 


0.86 


1.85 


2712 (3) 


180 


Symmetry codes: (i) 


-.v+l,-y + 2, -z 


f 2; (ii) -x 


+ 2, -y + 2, -z - 


1-2. 



Related literature 

For a related structure, see: Rich et al. (2010). 




Experimental 

Crystal data 

[Mn(C2H302)2(CuH,N5)] 

M, = 384.26 

Triclinic, PI 

a = 8.2386 (16) A 



b = 9.4324 (19) A 
c = 11.081 (2) A 
a = 98.32 (3)° 
P = 95.01 (3)° 



Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement: 
RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC, 
2002); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SIIELXL97 (Sheldrick, 
2008); molecular graphics: SHELXTL (Sheldrick, 2008) and Mercury 
(Macrae et al, 2006); software used to prepare material for publica- 
tion: SHELXTL. 

Jianghan University and Huazhong University of Science 
and Technology are thanked for financial support and a start- 
up grant. 

Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: HY2414). 
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Bis(acetato-ft:^0,0')[2,6-bis(l//-pyrazol-3-yl-/(:A^^)pyridine-/dV]manganese(II) 



F. Yu and B. Li 
Experimental 

2,6-Bis(pyrazol-3-yl)pyridine (0. 1 mmol) was dissolved in methanol (2.5 ml) with 0.2 mmol of trimethylamine. Mn(OAc)2 
(0.2 mmol) in methanol (2.5 ml) was added into the resulting solution. After stirring at room temperature for 1 h, the resulting 
yellow solution was put into a tube layered with aether Yellow crystals were obtained in three days. 

Refinement 

H atoms were positioned geometrically and refined as riding atoms, with C — H = 0.93 (aromatic), 0.96 (CH3) and N — H 
= 0.86 A and with (7iso(H) = 1.2(1.5 for methyl) (7en(C, N). 



Figures 




Fig. 1. Molecular structure of the title compound. Displacement ellipsoids are drawn at the 
50% probabihty level. 



i 



, 1. 




Fig. 2. Crystal packing of the title compound, showing the chain structures along the b axis. 
Dashed lines denote hydrogen bonds. H atoms have been omitted for clarity. 



Bis(acetato-K^O,0')[2,6-bis(1H-pyrazol-3-yl 



2 

kN )pyridine-KiV|manganese(II) 



Crystal data 



[Mn(C2H302)2(CiiH9N5)] 
Mr= 384.26 



^■(000) = 394 

Dx= 1.573 Mgm"^ 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2386 reflections 

6 = 6.1-54.9° 



Z = 2 



Triclinic, PI 



Hall symbol: -P 1 
a = 8.2386 (16) A 
6 = 9.4324 (19) A 
c= 11.081 (2) A 
a = 98.32 (3)° 



|i = 0.85 mm 
7=293 K 
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P = 95.01(3)° Block, yellow 

7=106.11(3)° 0.30 X 0.20 X 0.20 mm 

F=811.2(3)A^ 



Data collection 



Rigaku R-AXIS RAPID 
dilfractometer 

Radiation source: rotation anode 

graphite 

(a scans 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
r„i„ = 0.816, r„ax = 0.849 
5563 measured reflections 



300 1 independent reflections 

2386 reflections with / > 2o(I) 
Rint = 0.030 

Omax = 26.0°, Omin = 3.4° 
/j = -10^10 



A: = -11^9 

/ = -13^13 



Refinement 

Refinement on 
Least-squares matrix: fiill 
R[I^ > 2cj(i^)] = 0.034 

wR(F^) = 0.m 

5=1.10 

3001 reflections 
226 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difl^erence Fourier map 
Hydrogen site location: inferred fi"om neighbouring 

sites 

H-atom parameters constrained 
w = l/[a2(Fo^) + i0.0565Pf] 
where P = (Fo^ + 2FcV3 
(A/a)„^ = 0.001 

Apmax = 0.51 e A"^ 

Apmin = -0.43eA"^ 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


V 


z 


TJ- *ITJ 


Mnl 


0.67466 (5) 


0.89985 (4) 


0.81715(4) 


0.01323 (17) 


Nl 


0.3285 (3) 


1.0204 (2) 


0.7643 (2) 


0.0155 (5) 


HIB 


0.3327 


1.0677 


0.8375 


0.019* 


N2 


0.4400 (3) 


0.9459 (2) 


0.7303 (2) 


0.0155(5) 


N3 


0.6132 (3) 


0.7810(2) 


0.6217 (2) 


0.0131 (5) 


N4 


0.8712 (3) 


0.7781 (2) 


0.7766 (2) 


0.0148 (5) 


N5 


1.0113(3) 


0.7595 (3) 


0.8392 (2) 


0.0179 (5) 


H5B 


1.0537 


0.8029 


0.9135 


0.021* 


CI 


0.2104(4) 


1.0115(3) 


0.6700 (3) 


0.0187 (6) 


HIA 


0.1217 


1.0545 


0.6732 


0.022* 


C2 


0.2431 (4) 


0.9274 (3) 


0.5670 (3) 


0.0169 (6) 


H2A 


0.1842 


0.9025 


0.4877 


0.020* 


C3 


0.3877 (3) 


0.8887 (3) 


0.6116(3) 


0.0156(6) 


C4 


0.4818 (3) 


0.7946 (3) 


0.5476 (2) 


0.0135 (6) 


C5 


0.4382 (4) 


0.7223 (3) 


0.4265 (2) 


0.0181 (6) 
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xljA 


U.34oZ 


U. /3Z4 


A 1 nn 1 
U.3 / / 1 


A AOO* 

U.UZZ 


Co 


U.J J /4 (^4J 


A /rue i"2\ 


A IQAQ (1\ 

U.3oUo \ 5) 


U.UZZ J / j 


xloA 


A CI AO 


U.JOZ4 


u.zyyy 


A AT?* 

U.Uz/* 


C/ 


U.O/io (4) 


A /^O 1 1 

U.ozli \5) 


U.4D4o (3 ) 


U.UzU4 ( / J 


xn A 
xl/A 


A T/l 1 1 

U. /4l3 


A ^/ilO 


f\ A'JAA 

U.4Z44 


A AO^* 

U.UZj 


Co 


U. /Uo / (4) 


A /^A/iT 

ij.oyoz \j>) 


U.J /jU (ZJ 


A A 1 /I C /"/iA 

U.U 14 J (o) 


cy 


A QAQ(\ ( A\ 


u.oyzj \ i) 


U.OOJ / (,3J 


A A1 CO 

U.Ul J(5 (^oj 




U.y/lj (4J 


U.Oloi (4) 


U.OJO/ (3J 


U.Uzjz yl) 


XJ1 A A 


A A01C 


A Z. CAO 


A CAOO 

u. jyzz 


A AIA* 

U.U3U^ 




1 AT /I A 

i.U/4U (4J 


A CCA Z. {1\ 

U.004d (3) 


U. /oyo (3) 


A AT 1 1 /"7\ 

U.UZ13 (/) 


xll 1 A 


1 1 AO/; 


A Aic-i 


A a AO A 

u. /yzo 


A AOA* 

U.UZO 


ClZ 


1 A/i 1 1 ( A\ 

l.Uol3 (4J 


1 iA/;:i /'2^ 
1.3Uo3 \p) 


U.oO / / (3j 


U.U3UD yo) 


U 1 T A 


1 Afi 1 n 


1 1 /I AT 


A TAI 1 

u. /y3 1 


U.U4o 


Ml ZD 


1 1 ^/^O 
1. 1 JOO 


1 TO/^ A 

l.ZooO 


A n 1 AA 

u.y luu 


U.U40 


XJ1 1/^ 


1 AO A /I 

i.uzy4 


l.ioZi 


A A1 C\A 

u.yiy4 


U.U4o^ 




A n 1 TA //lA 

u.yizy (4) 


1. lo4y (3) 


U.o3 /3 (3J 


U.Uloo (O) 


Ui 


A O/l AO 

U.o4y5 (3) 


1 1 AAT ('^\ 

1 . 1 uy / \L) 


A TOAA <'0\ 

u. /zyy (Z) 


A Aid /■C\ 

yj.yjZji [j) 


MO 


A 0^ 1 /'l^ 
U.OJOl (3J 


1 1 cwA ('y\ 
i.lU34 (zj 


U.yzo44 (1 / J 


A A1 QC 

u.uiyo (j J 


C14 


u.jy / J (^4j 


A A/IQC 

U.04oD (^3 J 


i.Ujo / (,3J 


U.UZZ O / J 


H14A 


0.3170 


0.5539 


1.0197 


A AT /I * 


HUB 


0.3380 


0.7142 


1.0935 


0.034* 


H14C 


0.4766 


0.6332 


1.1188 


0.034* 


C15 


0.4932 (4) 


0.7179 (3) 


0.9591 (3) 


0.0153 (6) 


03 


0.4611 (3) 


0.6531 (2) 


0.85024 (18) 


0.0227 (5) 


04 


0.6077 (3) 


0.8442 (2) 


0.99224(18) 


0.0195 (5) 



Atomic displacement parameters (A ) 





[/" 




^22 


^33 


^12 


^13 


^23 


Mnl 


0.0131 


(3) 


0.0136 (3) 


0.0113 (2) 


0.00332 (17) 


0.00028 (18) 


-0.00105 (16) 


Nl 


0.0176 


(13) 


0.0184(12) 


0.0118(12) 


0.0079 (10) 


0.0042 (10) 


0.0006 (9) 


N2 


0.0136 


(13) 


0.0139 (12) 


0.0192(13) 


0.0045 (10) 


0.0024(10) 


0.0029 (10) 


N3 


0.0139 


(12) 


0.0139(12) 


0.0114(12) 


0.0035 (10) 


0.0023 (10) 


0.0024 (9) 


N4 


0.0146 


(12) 


0.0180(12) 


0.0110(12) 


0.0050(10) 


-0.0001 (10) 


0.0011 (9) 


N5 


0.0161 


(13) 


0.0185 (13) 


0.0185(13) 


0.0047 (10) 


-0.0002 (10) 


0.0037 (10) 


CI 


0.0177 


(16) 


0.0223 (15) 


0.0179 (15) 


0.0082 (13) 


0.0028 (13) 


0.0052 (12) 


C2 


0.0176 


(15) 


0.0212(15) 


0.0110(14) 


0.0052 (12) 


-0.0009 (12) 


0.0031 (11) 


C3 


0.0128 


(14) 


0.0119(14) 


0.0216(16) 


0.0020(11) 


0.0035 (12) 


0.0039(11) 


C4 


0.0158 


(15) 


0.0142 (14) 


0.0099 (14) 


0.0021 (11) 


0.0026 (12) 


0.0038 (11) 


C5 


0.0221 


(16) 


0.0204 (15) 


0.0103 (14) 


0.0053 (13) 


-0.0028 (12) 


0.0031 (11) 


C6 


0.0296 


(18) 


0.0196(16) 


0.0186(16) 


0.0085 (14) 


0.0045 (14) 


0.0012(12) 


C7 


0.0250 


(17) 


0.0215 (16) 


0.0172 (16) 


0.0113 (13) 


0.0050(13) 


0.0010(12) 


C8 


0.0176 


(15) 


0.0153 (14) 


0.0106 (14) 


0.0047 (12) 


0.0021 (12) 


0.0026 (11) 


C9 


0.0164 


(15) 


0.0170(14) 


0.0143 (15) 


0.0049 (12) 


0.0041 (12) 


0.0022(11) 


CIO 


0.0300 


(19) 


0.0326(18) 


0.0166 (16) 


0.0195 (15) 


0.0017 (14) 


-0.0033 (13) 


Cll 


0.0212 


(17) 


0.0286 (17) 


0.0176 (16) 


0.0141 (14) 


0.0006 (13) 


0.0032 (13) 


C12 


0.0286 


(19) 


0.0187 (16) 


0.039 (2) 


-0.0018(14) 


0.0063 (16) 


0.0045 (14) 


C13 


0.0159 


(15) 


0.0148 (14) 


0.0201 (16) 


0.0086(12) 


0.0002 (13) 


0.0000(12) 
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01 


0.0234(12) 


0.0237 (12) 


0.0262 (12) 0.0056 (10) 


0.0001 (10) 0.0003 (9) 


02 


0.0236(11) 


0.0167(10) 


0.0145 (11) 0.0011 (9) 


0.0007 (9) 0.0004 (8) 


C14 


0.0275 (17) 


0.0185(15) 


0.0200(16) 0.0025(13) 


0.0024(14) 0.0044(12) 


C15 


0.0186(15) 


0.0174(14) 


0.0144 (15) 0.0127 (12) 


0.0007(12) 0.0041 (11) 


03 


0.0272 (12) 


0.0271 (12) 


0.0158 (11) 0.0123 (10) 


0.0026 (9) 0.0017 (9) 


04 


0.0219(11) 


0.0206(11) 


0.0147(11) 0.0035 (9) 


0.0039 (9) 0.0034 (8) 


Geometric parameters (A, °) 








Mnl— 01 




1 /I OA 

Z.45U yl) 


Cj — Co 


1. 399 (4) 


Mnl— 02 




Z.iyZ \Z) 


XJC A 

CD — xljA 


u.yjuu 


Mnl— 03 






Co — C/ 


1 mi ^ A\ 
i.i li (4) 


Mnl— 04 




Z. 1 OU (Z j 


Co — xloA 




Mnl— N2 






C/ — Co 


i.jsU (4) 


Mnl— N3 




Z.ZiD (zj 


C / — 1\ / A 


A A'5AA 


Mnl— N4 




z.z /U (z) 


Co — CV 


1 A /:n ^ A \ 
1.4oy (4) 


Nl— CI 




1.J41 (4) 


cy — C 1 U 


1.36/ (4) 


Nl— N2 




i.i4y y5) 


ClU — Cll 


1 '3^A i A\ 

1.3 /O (4) 


Nl— HIB 






/"^ 1 A TU 1 A A 

ClU — hllUA 


A niAA 

u.y3uu 


N2— C3 




v. 551 (4) 


Cll — hll lA 


A AIAA 

u.y3uu 


N3— C4 




1.34/ (J) 


ClZ — C13 


1.510 (4) 


N3— C8 






ClZ — xllzA 


A q/:aa 


N4— C9 




1.336 (3) 


ClZ — HlzB 


0.9600 


N4— N5 




1.3ol (3J 


Clz — xilzC 


A n/:AA 


N5— Cll 




l.iio (4J 


C13 — Ul 


l.z33 (3) 


N5— H5B 






C13 — Uz 


1.2/ J (3 J 


CI— C2 






V i H- V i J 




CI— HIA 




0.9300 


C14 — H14A 


0.9600 


C2— C3 




1.410 (4) 


C14 — H14B 


0.9600 


C2— H2A 




0.9300 


C14 — H14C 


0.9600 


C3— C4 




1.478 (4) 


C15 — 03 


1.241 (3) 


C4— C5 




1.382 (4) 


C15 — 04 


1.278 (3) 


04— Mnl— 02 




OJ.iz (5j 


M'3 r^A /^C 

JN3 — C4 — Cj 


IzZ.O (2) 


04— Mnl— N3 




IOC CQ /Q\ 


XTl C^A r^i 
JNi — C4 — C3 


112. / (2J 


02— Mnl— N3 




lis. is (o) 


/^A r^'y 
CD — C4 — C3 


124.0 (3) 


04— Mnl— N2 




1 AT T 1 iQ\ 

103. /I (o) 


r^A i^z r^c 
C4 — CD — Co 


11 /.O (3) 


02— Mnl— N2 




111 AA /0\ 

iii.yu (oj 


r^A r^z xjc A 
C4 — Cj — ^rijA 


111 1 
121.2 


N3— Mnl— N2 




Tl /I/I /0\ 

/1.44 (5J 


r^c r*-z xjc A 
Co — Cj — ^rijA 


111 1 
121.2 


04— Mnl— N4 




1 A'3 AA /'0\ 

iu3.uy (O) 


r^n r^£i r^z 
C / — Co — C J 


1 OA 0 t1\ 

12U.3 (3) 


02— Mnl— N4 




nc\ iQ\ 
yj. ly yo ) 


c^n u/^ A 
C / — CO — ^rlOA 


1 ly.s 


N3— Mnl— N4 




Tl 1 A /0\ 

/i.iy (o) 


/^c r^a xjiC A 
Cj — Co — ^rioA 


1 1 A O 
119.6 


N2— Mnl— N4 




14Z.o3 (5) 


i^/C f~^n f^Q 
Co — C / — Co 


116.6 (3) 


04— Mnl— Ol 




1 /I A T? /OA 

14U.Z / (o) 


f^n un A 
Co — C / — hi / A 


1 TA /; 
12U.0 


02— Mnl— Ol 




55.33 (7) 


/"lo /""T Tn A 

C8 — C7 — H7A 


120.6 


N3— Mnl— 01 




84.13(8) 


N3— C8— C7 


122.0 (3) 


N2— Mnl— Ol 




88.11 (8) 


N3— C8— C9 


112.8 (2) 


N4— Mnl— 01 




87.66 (8) 


C7— C8— C9 


125.2 (3) 


04— Mnl— 03 




54.13 (7) 


N4— C9— CIO 


109.9 (3) 


02— Mnl— 03 




139.25 (7) 


N4— C9— C8 


117.9(2) 



sup-4 



supplementary materials 



N 3 — Mn 1 — (J3 


01 id i"7\ 

ol.oz (7) 


JNz — Mnl — 03 


OA AH {n\ 

64.46 (7) 


JN4 — Mnl — (J3 


c\c\ /n\ 
yu.oi yl) 


ui — Mnl — Uj 


1 A< "20 /'/^^ 


i^l "\T1 "\T^ 

CI — JN 1 — JNZ 


1 1 1 /C 

111.0 (Zj 


1 "\T 1 TI 1 D 

CI — iN 1 — ^rllD 


1Z4.Z 


Ml Ml XJ1 D 


lz4.z 


r^i MO Ml 
Ci — JNz — ^JN 1 


1 rt/I O /"O^ 

lU4.y yZ) 


C3 — JNz — Mnl 


I 1 T 1 /I '7\ 

II /.lo (1 /) 


Ml MT 

JN 1 — JNZ — ^JVlnl 


13 /.y3 v^oj 


r^A Ml r^Q 
C4 — JN3 — Co 


1 1 Q Q /0\ 

1 lo.o (Zj 


C4 — IN 3 — Mn 1 


1 ">A ^ ^ z' 1 '7\ 
IZU.J J \ \- 1 ) 


/^O Ml A 1 

Co — JN3 — Mnl 


IZU.oo (lo) 


/^n M/i Mc 
Cy — JN4 — JN J 


lUj.y yl) 


cy — JN4 — ^jvini 


I 1 -7 AQ /I Q\ 

I I /.uy (loj 


JN J — JN4 — Mnl 


11/; m / 1 '7\ 
13o.y3 (1 1) 


Cll — N5 — N4 


110.9 {2) 


L.11 — ^JNj — HdU 


1 1 /I 

124.0 


XT/1 XJCD 

JN4 — JN J — tiiU 


124.0 


JN 1 — CI — L,i 


1 AO 1 


"\T1 UI A 
JN 1 — CI — ^rll A 


1 1 ^ o 


XJ1 A 

Cz — Ci — Hi A 


1 1C o 

125.6 


/^l /^O /"^"i 

CI — C2 — C3 


103.0 (3) 


CI— C2— H2A 


128.5 


C3— C2— H2A 


128.5 


N2— C3— C2 


112.1 (2) 


N2— C3— C4 


118.0 (2) 


C2— C3— C4 


129.8 (3) 



1 A /^A /^O 

CIO — C9 — C8 


132.1 (3) 


Cll — CIO — C9 


1 AiC 1 

106.1 (3) 


1 /^1A XJ1 A A 

Cll — CIO — ^rllOA 


Iz/.U 


r^Ci A XJ1AA 

C9 — CIO — HiOA 


1 T7 A 


JN5 — Cll — CIO 


1 AT 1 

107.3 (3) 


XT^ 1 1 TU 1 1 A 

JND — Cll — Hi 1 A 


1 A 

lzo.4 


/^1A XJ11A 

CIO — Cll — ^rliiA 


lzo.4 


C13 — C12 — M12A 


1 AA C 

109.5 


CI J — C12 — Hl/rS 


1 AA C 

loy.j 


i\ 1 z A — C 1 2 — H 1 zrJ 


1 AA Z 

loy.j 


C13 — C12 — rllzC 


1 AA C 

loy.D 


H 1 z A — C 1 z — H 1 zC 


1 AA Z 

loy.j 


H 1 ZB — C 1 2 — H 1 zC 


1 AA Z 


(Jl — C13 — (J2 


Izl.l (3) 


Ul — C13 — C12 


111 1 

1 z 1 .z y5) 


(Jl — C 1 3 — C 1 2 


117.8 (3) 


C13 — Ul — ^JVtnl 


SD.4y (Is) 


C13 — U2 — ^JvUll 


9 /. /9 (1 /) 


C15 — C14 — M14A 


1 AA C 

109.5 


CI J — C14 — Jrll4r5 


1 AA C 

109.5 


rll4A — C14 — rll4D 


1 AO ^ 


Cij — Ci4 — rli4C 


1 AO < 


TT1 A A Z^l /I TJl /IZ^ 

H14A — C14 — M14C 


1 AA C 

109.5 


HUB— C14— H14C 


109.5 


03— C15— 04 


121.3 (3) 


03— 015— 014 


120.6 (3) 


04— CI 5— CI 4 


118.1 (2) 


015— 04— Mnl 


101.76(17) 



Hydrogen-bond geometry (A, °) 

D— H-v4 D— H H-^ D-A D— H-vl 

Nl— HlB-04' 0.86 1.91 2.751 (3) 165 

N5— H5B-02" 0.86 1.85 2.712 (3) 180 

Symmetry codes: (i) -x+1, -y+2, -z+1; (ii) -x+2, -y+2, -z+2. 
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